Mechanisms of postabsorptive hyperglycemia in streptozotocin diabetic rats.
Postabsorptive hepatic glucose output (HGO) was estimated in normal (n = 9) and streptozotocin (STZ) diabetic rats after a 6-h [3-3H]glucose infusion. In diabetic rats, HGO was estimated at ambient (n = 12) or normal (achieved via phlorizin infusion; n = 9) glucose concentrations. HGO was not statistically different between normal and diabetic rats (63 +/- 3 vs. 77 +/- 10 mumol.kg-1.min-1; P > 0.05). HGO was also normal in diabetic rats even when plasma glucose was normalized with phlorizin infusion (71 +/- 5 vs. 63 +/- 3 mumol.kg-1.min-1; P > 0.05). In contrast, peripheral glucose uptake, when estimated at matched euglycemia, was lower by approximately 25% in diabetic than in normal rate (46 +/- 6 vs. 62 +/- 3 mumol.kg-1.min-1; P < 0.01). In addition, acute changes in plasma glucose concentrations did not have significant effects on HGO or peripheral glucose uptake in diabetic rats (P > 0.05), resulting in markedly decreased glucose clearance at ambient hyperglycemia (P < 0.001). In conclusion, postabsorptive HGO was not elevated in a majority (17 of 21) of STZ diabetic rats with severe hyperglycemia and therefore was not responsible for postabsorptive hyperglycemia. Our data suggest that an impairment in the ability of glucose to regulate peripheral glucose uptake or HGO develops in STZ diabetes and contributes to postabsorptive hyperglycemia.